
March 4,1958 E. B. SUTHERLAND " 2,825,590 

_ ~ PACKING SEAL (CONSTRUCTION ' 

Filed Oct. 14,1953 ' ' 4 Sheets-Sheet 1 

/// 7/ 
" c 

a 

f T2 I 
/— r ' 

| 

w < |_ m a 
I 0' ' l 
1 I " 

i "\ !. 
. H. ~. 

N g9 1 3 ‘n 1 = | ‘I " 

l-O ‘\ 

: \ 4 
a ~ ‘.~ ‘=- - 

. Li \a 
i . 

92/ ' ' l- /..\a 

\ | w 

m . INVENTOR. EuaeneB-Sw?lperLmnd 

Q . ATTORNEYS; 



March 4, 1958 E. B. SUTHERLAND 2,825,590 
PACKING SEAL CONSTRUCTION 

Filed Oct. 14, 1955 ' 4 Sheets-Sheet 2 

L _____ __.______ 

20 

- INVENTOR. 

E w'g'ezze B. Sw?heréwnd 

ATTORNEYS 



March 4, 1958 E. B. SUTHERLAND ~ 2,825,590 
PACKING SEAL CONSTRUCTION 

Filed Oct‘; 14, 1953 4 _ v 4 Sheets-Sheet 3 

:IZZZZf \ 

INVENTOR. 
E wgene B?w?lzerlwml 

lax/9W2, .2’, 
ATTORNEYS 

F129. 7 



‘ March 4, 1958 E. B. SUTHERLAND 2,825,590 

PACKING SEAL CONSTRUCTION 

Filed Oct. 14, 1953 4 Sheets-Sheet 4 

FigJZ 

' ' I‘ INVENTOR. 

EugeneB. Sutherland 

ATTORNEYS 



United States Pate‘rit‘fo 
1 

2,825,591] U 

PACKING ' SEAL coN‘s'T‘RUCT'IoN" 

Eugene B. Sutherland, Akron, one," assighon'by'rne’sne 
assignments, to Taylor-Emmett‘ Controls,?ln’c., Akron, 
Ohio, a corporation of Ohio 

Application October 14, 1953; senal'?u; 38%,0‘65 
3 Claims. (at. 286-26) 

The invention relates to a packing‘seal constriictior‘i’for 
providing an effective seal between ‘relatively a'itia'lly‘mov 
able parts, and more particularly‘tol a packing'fs‘e'al coli 
struction particularly suitable for high pressureihydraulic 
use to seal a joint against ?uid pressure leak/age‘, for“ ex‘ 
ample a joint between an opening in'a pressure containing 
housing or valve body and a rod or"shaft'slidably‘movable 
in‘ said housing or valve body. 7 A I _ 

There are innumerable devices in hydraulic'or pressiii'e 
systems where packing means'are 'requiredto'seal a‘joint 
against ?uid leakage between piston-like component's‘such 
as in hydraulic valves or hydraulic devices’operatéd'bytlié 
pressure in an hydraulic system, for example; where alon 
gitudinally movable valve actuating shaft moves axially 
back and forth to close or open ports located along'the 
length of the shaft and communicating with various; parts 
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of the system. Such a shaft must be ‘s'efale'd'a'g'a‘irist leak= ' 
age through the opening through which the shaft moves 
back and forth, which leakage can occur, unless‘proper 
sealing means is provided, from ‘the pressure‘ contained by 
the valve body and controlled by the ports opened’ or 
closed by movement of the valve actuating shaft. _ 

Heretcfore, usual packing'sealing means has'commonly 
been the so-callec. “chevron” type ofvpa'ckiiig‘in‘gwhich 
rings of packing material, of somewhat V-‘shape‘d'cros'sj 
section, are compressed in a‘ recess in avalve body" sur 
rounding and pressing against the slidable shaft'rnov‘able 
therethrough. As the contained pressure'incr'eases; it is‘ 
sometimes necessary‘ to increase the compression upon :the" 
“chevron” ,packing'rings'in order to maintain’ the’join't 
leak-proof. ‘I W v 

_A large amount of friction is‘ thus developed between 
the “chevron” packing and the shaft movable'to and fro 
therethrough. Not only is there a'largepower'requir'e‘ 
ment to overcome such friction, but frequent adjustment; 
of the packing compressing means may be‘ necessary and 
ultimately leaks develop requiring replacement of‘ the‘ 
packing at frequent'intervals particularly when high pres 
sure work is involved. H \ _ _ ‘_ 

Moreover, scoring and ultimate‘damia‘ge'to‘ oneo‘fth‘e‘ 
components may result not only from vthe pressureerthe' 
packing material but from foreignmaterialf which may 
accumulate on the relatively movable p ‘ " " and be dragged‘ 
back‘ and'for'th either across thepackingmateria‘l'or the" 

surface contactedthereby; p ' ‘I _ As av result, packing rr'iaintenancev andrepla‘cement‘cos 

ince'rtain industrial applications are extrémlely’hi‘gh; an I 
in; some'instances'whei'e high‘presisiir'els‘ or unusual ’c_irc _ _ 
stances are involved, packin‘greplacem’ a hav'epto“ 
b’e'm‘ade‘ of “chevron” type ,pa'c'kings at very “short” inte'rl‘ 
vials.v Even though the replacement costs‘fof the packing‘ 
itself may be small, standby chargesffofrthe'equipment‘ 
out of service during the‘ timeirequired'forimakirig' the‘ 
replacement rr'iay‘be'vefY‘high.‘ ,_ ‘ ‘I p p A ‘‘ 
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problem indicated; A further difficulty encountered" with 
O-rin'gs is thatjwhen a- shaft sealed by an 0-ring'moves 
axiallythrough a'cylindrical opening in a valve‘ body, the 
material in the O-ring' under the contained pressure‘ tends 
to'extrude along the shaft in the direction of shaft move 
ment and toib‘e pinched between the shaft" and the cylin 
drieali opening through which the shaft‘ moves. This 
pinchin‘gof the O~ring material'ultimate‘ly causes“ failure 
of the O-ring, requiring replacement thereof; , 

Ac'cordingly,-it- is a’ general object of the‘ present inven 
tionto-pr'ovide. a new packing construction for relatively 
sli‘dably movable parts‘ particularly in high préssure‘hy 
draulichevices‘ in which friction losses during?v relative 
movementof' the parts sealed by the packing'iare' sub~ 
stantially‘reduced; . . . 

Furthermore; it‘is an‘object of the present invention to 
provide ' a new packing‘ construction‘ for hydraulic‘ devices 
in which O-rings are used to exert the pressure to‘ main 
tain the sealing-material in sealing‘ contact with the rela 
tively‘ movable component without su‘bjec'ting‘the‘ O‘iring 
to damage by such movement. 

Furtherfore, it is‘ an object of the‘ present‘ invention‘ to 
provide a new packing- se'al' construction in which‘a‘p'lastic 
packing-material'such as “Te?on,” nylon or “Kel ‘F’ ” is 
used to make the slidingsealing‘contact,‘ which packing 
material" is prel'oaded'by- an O-ring out of contact‘with 
the movable component being' sealed’ thereby‘ maintaining 
the desired sealing pressure while providing for‘ minimum 
friction between the sliding part and‘the plastic‘packing 
material'._, 

The'plastic materials‘ referred to may be‘ machined or 
molded-and‘ have an extremely low' coefficient of friction. 
They may be- subjected to‘ pressure but have‘ very‘ little 
pre'ssure- exerting qualities in themselves.‘ They‘ have ‘the 
characteristics of'resi‘stingipermaneut distortion‘or of talc 
ing aset from pressure continually'exerted thereoni They 
are known as; ‘,‘memory” plastics‘ and‘ tend‘ to return to 
their original shape after distortion but such return isve'ry 
slow and accompanied by a'time lag. Thus thes'e'plas; 
tics cannot be properly described as'having resilience even 
though distortion thereof from'pre'ssure' is not permanent 
but is‘ overcome slowly after a time interval'by a‘ return 
of- the plastic body to’ initial shape; 

Also-itgisian ‘object of the present invention to 'provide‘a 
new packing seal construction for high'pressure'hydraulic 
devicesiwhichieliminates‘ the heavy friction lossesidely 
veloped-irr'and the high power requirements for operating 
devices ‘packed by chevron packing material. , 

Furthermore,v ‘it is‘ an ‘object of the present invention ‘to 
' . provideainewlpacking-seal'construction for high pressure" 

55 

-70 

hydraulic devicesi‘utilizin'g- O-rings for the packing sealing 
pre‘ssiire" butv avoiding‘ the‘ ' O-ring- ' pinch-o?-damag'e f charj 
atite‘ristics of prior oéring seals between‘relativelylslidablyv 
movable‘ hydraulic device componentsor'partsi v _ 

Alsh, it‘iis' an object'of the present invention‘to'provide‘ 
anew- p'acking‘lseal' construction for'hydra'ul‘icj devices'f 
whim-{may be readily fabricated as a replacement unit‘_ 
contains to replace typicalchevronlpackingfiriuse‘by; 
substitution of the unitnor cartridge in' the annular‘hy 

‘ draulicidevicefcavity in which‘ the chevron packing ma 

‘ Likewise‘, it is'an’ object'of the present invention topiary-'1 
vide a new packing seal construction for hydraulic devices" 
inf‘wh'i‘ch'T‘noadjustments are required from timeto' time, 
in‘ior'derto provide ei?cient packing‘ during’cont'inneil‘us'e'i 
of the device packed. _ [I . 

Also it is an‘obj‘ect of the‘ present invention to provide 
a" new; packing seal construction for‘ hydraulic devices in‘; 
which the‘zsealing’j pressure‘ is ‘automatically established Ib‘y" 

‘ pi-‘etlet‘énninedpreloading; and ' the pr'élo'ad ‘ sealing‘ pres 
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sure is increased by the contained pressure in the hy 
draulic system. 

Moreover, it is an object of the present invention to 
provide a new packing seal construction for hydraulic de 
vices utilizing O-rings for preloading and a slippery “mem 
ory” plastic packing material, such as “Te?on,” nylon or 
“Kel ‘F’,” loaded by the O-ring for sealing, and in‘ sliding 
contact with the relatively movable part being sealed, 
wherein the low coef?cient of friction of the plastic ma 
terial and slipperiness thereof substantially eliminates 
wear and minimizes power requirements for moving the 
relatively movable parts, for instance in the packing for 
pump piston rods or pistons. ' ' 

Likewise, it is an object of the present invention to ' 
provide a new packing seal construction which is effective 
and e?icient in sealing contained pressures over a Wide 
range from substantially zero to as high as say ten to 
twenty thousand pounds per square inch in hydraulic de— 
vices such as valves; and which is equally effective in 
sealing low pressure devices such as in low air pressure 
systems involving pressures as low as say thirty pounds 
per square inch. 

Finally, it is an object of the present invention to solve 
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problems existing in the art, to eliminate prior art dif?- ' 
culties in the failure of prior packing constructions, to 
generally improve the construction and use of packing seals 
for hydraulic devices, to provide a packing construction 
which is simple in construction, inexpensive to manu~ 
facture, and easy to install and use as a component of 
hydraulic devices or as a replacement unit for prior pack 
ing seals, and to obtain the foregoing advantages and de 
siderata in a simple and effective manner. - 

These and other objects and advantages apparent to 
those skilled in the art from the following description and 
claims may be obtained, the stated results achieved, and 
the described dif?culties overcome, by the constructions, 
combinations, subcombinations, parts, elements, devices 
and arrangements, which comprise the present invention, 
the nature of which is set forth in the following general 
statement, preferred embodiments of which—-illustrative 
of the best mode in which applicant has contemplated ap 
plying the principles~are set forth in the following de 
scription and shown in the drawings; and which are par 
ticularly and distinctly pointed out and set forth in the 
appended claims forming part hereof. ' 
The nature of the improvements in packing seal con 

struction of the present invention may be stated in gen 
eral terms as including a housing member having annular 
recess means therein, an annular “memory” plastic pack 
ing sealing member mounted in said housing recess‘ and 
having an annular sealing surface and an opposed annu 
lar bearing surface, a rubber O-ring in said housing re 
cess in annular contact with said sealing member bearing 
surface and exerting pressure between a wall of said hous 
ing and said sealing member bearing surface, and retaining 
means maintaining the plastic sealing member and O-ring 
assembled in said housing recess, whereby when the pack 
ing construction is assembled for packing a joint between. 
two relatively movable parts, and is ?xed with respect to 
one of the parts, the plastic sealing member is in sliding 
contact with the other relatively movable part and is 
pressed in sealing relation annularly against said other part 
by the rubber O-ring. 
By way of example, several embodiments of the im~ 

proved packing seal construction of the present inven 
tion are shown in the accompanying drawings forming part 
hereof, wherein: 

Figure 1 is a longitudinal sectional view of a typical 
three-way valve equipped with one form of improved pack 
ing construction; 

Fig. 2 is an enlarged fragmentary sectional view of the 
improved packing seal construction shown in Fig. 1, de 
tached, and prior to assembly in the valve of Fig. 1; 

Fig. 3 is an enlarged view similar to Fig. 2 but showing; 
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4 
the packing construction in assembled or operative posi 
tion; 

Fig. 4 is a view similar to Fig. 3 of a slightly modi?ed 
form of construction; 

Fig. 5 is a fragmentary longitudinal sectional view of a 
hydraulic device including another modi?ed form of im— 
proved packing seal construction in which the packing 
unit is mounted on the movable part; 

Fig. 6 is an enlarged view, similar to Fig. 3, of the 
packing construction shown in Fig. 5; 

Fig. 7 is a view similar to Fig. 6 of a slightly modi?ed 
form of construction; 

Figs. 8, 9, 10, 11, 12 and 13 are fragmentary sectional 
views of further modi?ed forms of improved packing con 
struction; . ; _ 

Fig. 14 is a fragmentary sectional view illustrating the 
improved packing seal construction used for sealing a 
double acting piston; _ I p v 

Fig. 15 is a view similar to Fig. 14 showing a further 
modi?ed form of piston packing seal construction; 

Fig‘. 16 is a sectional view of the improved packing seal 
construction used for packing a piston rod; and 

Fig. 17 is a sectional view similar to Fig. 3, showing a 
modi?ed form of O-ring. 

Similar numerals refer to similar parts throughout the 
several ?gures of the drawings. ‘ ‘ 

The improved packing seal construction of the pres 
ent invention may be used in many kinds and sizes of 
hydraulic devices, as by being mounted on the ?xed or 
body member of the device for packing a point between 
the body and a member slidably movable therein; or the 
improved packing construction may be ?xed to the mov 
able member of an hydraulic device and used to pack a 
joint between the movable member and a ?xed body mem 
bet in which the movable member is slidably movable. 

Also, the improved packing seal construction may com~ 
prise a separate cartridge or unit as an interchangeable 
unit for replacing typical chevron packing means in use. 
or may be mounted as a unit or cartridge in the same type 
or character of the recess normally formed in hydraulic 
devices for receiving the packing means, or may be formed 
as a part of the construction or device to be packed with 
out being fabricated as a separate cartridge or unit.v 

Referring ?rst to Figs. 1, 2 and 3, a typical three-way 
hydraulic valve is indicated generally at 1 including as 
sembled valve body parts 2, 3 and 4 having a series of 
passages 5, 6 and 7 communicating, respectively, with 
chambers 8, 9 and 10. ‘A valve 1.1 and valve seat 12 con 
trol communication between chambers 8 and 153 while the 
valve 13 and valve seat 14 control communication be 
tween chambers 9 and 10. The valves 11 and 13 are 
mounted in a usual manner on a valve operating shaft 
or rod 15 so that upon reciprocation of shaft 15 in one 
direction or the other, the valves 11 and 13 may be se 
lectively closed. Sleeves 16 and 17 are mounted on 
shaft 15 beyond valves 11 and 13, respectively, and are 
sealed with respect to the shaft 15 by typical O-rings 18. 
Similarly, typical O-rings 19 may seal the joints between 
valve body members 2, 3 and 4. 

In the construction shown, a chevron packing has nor 
mally been mounted in the annular recesses 20 and 21, 
respectively, in valve body members 3 and 4, the chevron 
packing being retained by split snap rings 22 to seal the 
joints between valve body members 3 and 4 and shaft 
sleeves 16 and 17, which are slidably moved or recipro 
cated within the valve body members 2, 3 and 4. Fluid 
under high pressure may be present within the chambers 
8‘, 9 and 10 and it is necessary to prevent leakage at the 
packed-joints while permitting slidable movement of shaft 
15 and sleeves 16 and 17 thereon. 
Thus far the construction of the three-way valve illus 

trated forms no part of the present invention but is illus 
trative ‘of an hydraulic device which may be packed by the 
improved packing seal construction. 



.In accordance with the present invention packing seal 
units generally indicated at 23 are interchangeably ,sub— 
stituted for theprior art chevron packing in recesses 20 and 
21 and are held assembled by the abutment means in the 
form of split snap rings 22. 

Referring ,to Figs. 2 and 3, 
cartridge 23 comprises a housingmember 24 generally ‘in 
thefor'm of an annular ring or sleeve having an external 
annular groove 25 intermediate its ends receiving atypical 
.rubber O-ring 26. The housing member 24 is provided 
with .an internal annular recess 27 communicating with 
one end of the member 24 through a reduced opening 28 
formed by .re-entrant ?ange portion 29 preferably having a 
tapered surface 30. 
An annular packing or sealing ring 31, preferably L 

shaped in cross~section, is mounted within recess 27 having 
an annular radially extending leg portion 32 and an axially 
extending leg portion 33. The axially extending leg por 
tion 33 is formed with an extended inner annular sealing 
surface 34 and an opposed annular bearing surface 35, 
and the free end of the leg portion 33 is preferably 
tapered as shown at 36. 

In accordance with the present invention, the annular 
ring 31 is formed of a' “memory" plastic, such as 
“Te?on,” “nylon” or “Kel ‘F’,” which plastics have a very 
low coefficient of friction and a characteristic ‘slipperiness 
at the surfaces thereof, whether molded, machined, ground 
or otherwise formed. 
Arubber O-ring 37 is also mounted within the housing 

recess 27, and the O-ring 37 exerts pressure between the 
recess surface 38 and the bearing surface ‘35 of the axially 
extending leg 33 of L-shaped packing member 31 so that 
the leg 33 of packing member 31 is distorted out of nor 
mal position when the packing seal unit 23 is not assem 
bled in packing relation in an hydraulic device, as illus 
trated in Fig. 2. Thus, referring to Fig. 2 thessealing 
surface 34 of packing member leg 33 is angled with re 
spect to the cylindrical opening 39 of housing member 
24, or with respect to a sleeve 0r shaft indicated by dot 
dash lines 40 in Fig. 2, against which the packing mem 
ber 31 is intended to seal. 
When the packing unit 23 is assembled in an hydraulic 

device as shown in Fig. l, the various parts thereof as 
sume the positions shown in Fig. 3 wherein the O-rings 
26 and 37 are compressed and distorted. The O-ring 
26 performs its usual or typical scaling function between 
housing member 24 and valve body member 3, said 
members 3 and 24 being ?xed with respect to one an 
other. The O-ring 37 islikeWise compressed, as shown 
in Fig. 3, and thereby exerts pressure between the hous 
ing member recess surface 38 and the bearing surface 35 
of‘ sealing member 31 to a predetermined preloaded ex 
tent, the preload being determined'by the relative sizes 
of ‘the parts and particularly the cross" sectional diameter 
of the O-ring 37. ' ' 

the packing seal unit or _ 
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This preloading of the plastic sealing member 31 urg- ' 
ing the leg 33 thereof toward the ~surface of sleeve mem 
ber 16 being sealed, establishes a pinch-off seal at the 
zone 41 below the center line of the annulus of O~ring 
37 at the sealing face 34 of the sealing member 31 against 
the relatively slidable surface of sleeve member 16; and 
at the same time, the compressed O-ring v37 establishes 
a static pinch-off seal 42 at the annular. zone of contact 
between the periphery of the O-ring '37 and the annular 
recess surface 38. ' 

These preloaded pinch-off seals 41 and 42 are aug 
mented during the operation of the valve 1 by the con 
tained pressure within chambers 8, 9 and’ 10 which com 
municate through opening 28 with the free surface 43 of 
the 'O-ring 37, tendingrto further distort the O-ring and 
increase the pinch-off pressures 41 and’42. 
By forming the L-shaped sealing member 31 of a 

.“memory” plastic of the character described, the low co 
efficient of'friction thereof, or in other words the ex 
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6 
treme ‘slipperiness of its surfaces reduces to a minimum 
the friction that must be overcome in moving the sleeve 
16 back and forth across the plastic ring sealing surface 
34. Furthermore, because of the slipperiness and‘ 10W 
friction characteristics, wear on the relatively movable 
parts becomes practically non-existent and the hydraulic 
device may be operated over long periods of time with 
out maintenance or replacement of the packing or parts 
contacted thereby and with minimum power consump 
tion in moving the relatively movable parts. 

Furthermore, the improved packing seal construction 
utilizes all of the improved characteristics and advantages 
of a typical O-ring seal without subjecting the O-ring 
itself to sliding contact with a movable part. 
‘The improved packing seal construction may be readily 

assembled to form the cartridge or unit 23 as shown in 
Fig. 2 by distorting the plastic packing member 31 and 
inserting it into recess 27 through opening 28. The 
“memory” plastics have the property of being capable of 
being distorted out of shape but of returning slowly with 
a time lag to original shape. After insertion of the pack 
ing ring 31 in recess 27, rubber O-ring 37 may likewise 
be pushed into the recess to the assembled position shown 
in Fig. 2. 

Referring to Fig. 3, there is no tendency to disturb the 
proper assembled relation of the parts of the packing unit 
23 when sleeve 16 moves relatively to the packing unit 
in the direction of the arrow 44. However, when the 
sleeve 16 moves in the other direction as indicated by 
the arrow 45, the tendency is to carry the packing mem 
ber 31 pressed against sleeve 16 by O-ring 37 with sleeve 
16. Such movement of the packing member 31, if oc 
curring, would'ultimately result in disassembly of the 
packing unit 23. For the purpose of preventing any such 
disasscmbly, the re-entrant shoulder or ?ange 29 is pro 
vided for holding or retaining the packing unit elements 
in proper assembled relation, and thus ?ange 29 provides 
a retainer means for the packing. 
The various O-rings described have been indicated as 

being formed of rubber, but it is understood that they 
may be formed of any of the usual materials used in the 
manufacture of O-rings, all of which are rubber like 
materials, and may include synthetic rubber, neoprene, 
and the like. 
The “memory” plastics referred to from which the 

sealing ring 31 is formed, have other characteristics which 
provide the new results of the present invention. These 
plastics are non-porous and normally are not attacked or 
affected by atmospheric conditions or chemicals or other 
substances which may come in contact with the sealing 
ring during use in hydraulic devices. Also, they are ex 
tremely heat resistant. Moreover, they have sufficient 
body or substance to maintain the shape to which they 
are originally formed by molding, machining or other 
forming operation. Likewise, they have extreme tough 
ness and yet are soft, pliable and ?exible. While they 
have no appreciable resilience, yet the material can be 
compressed somewhat and has sufficient ?exibility that 
the sealing ‘rings 31 may be moved or distorted to change 
their initiaily formed shapes temporarily, as when a ring 
31 is inserted into the housing recess through opening 
28, or as when the leg 33 is moved to the position shown 
in Fig. 2 by the pressure of the O-ring 37. ' , 
Of the “memory” plastics referred to, “Te?on” is the 

preferred plastic, the same being a polymerized tetra 
.fluoro-ethylene plastic made by the E. I. du Pont Com 
pany, the exact degree of polymerization being unknown. 
A slightly modi?ed form of construction is shown in 

Fig. 4, generally similar to the construction shown in 
Figs. 1, 2 and‘3 except that the packing seal unit gen 
erally indicated at 46 has two plastic sealing rings 31 
‘pressed in sealing contact by O-rings 37 and assembled 
Within, double-ended housing, member 24a to seal the 
ioint between the member 3;‘? of an hydraulic. devise and 
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a shaft or sleeve 16a movable axially in either direction. 
The unit 46 thus provides for sealing in either direction 
the joint between the relatively movable members 3:: I 
and 16a; 
Another modi?ed form of construction is shown in 

Figs. 5 and 6 wherein the improved packing sealing unit 
generally indicated at 47 is mounted on the movable 
member and is moved in outside sliding contact with a 
stationary or ?xed member of an hydraulic device. In 
Fig. 5, a typical hydraulic device is indicated generally 
at 48 including a body 49 within which valve member 
50 moves to control the passage of fluid under pressure 
through passages 51 and 52. The valve member 50 is 
attached to a pistonlike housing member 55 movable 
axially against the pressure of spring 54. The housing 
member 53 is formed with an annular recess 55 in which, 
in accordance with prior practice a “chevron” packing 
was located, held assembled by split snap ring 56. In 
accordance with the present invention, the “chevron” 
packing is replaced by an improved packing seal unit 47 
constructed in the same manner as the packing unit 23 
of Fig. 3 excepting that the various parts thereof are 
transposed from inside to outside, as shown. 

Thus, packing unit 47 has a housing member 57, a 
static sealing O-ring 58, an annular L-shaped plastic 
sealing member 59, and an O-ring 60 pressing the axially 
extending annular leg of plastic sealing ring '59 against 
the cylindrical surface 61 of body member 49 along 
which the packing seal unit 47 slides upon movement of 
valve member 50. The various elements of the packing 
seal unit 47 operate and function in the same manner as 
'the similar elements of packing unit 23. 
A slightly modi?ed form of construction is shown in 

-Fig. 7, generally similar to the construction shown in 
‘Figs. 5 and 6, except that the packing seal unit generally 
indicated at 62 has two plastic sealing rings 59 pressed 
in sealing contact by O-rings 6t) and assembled within 
double-ended housing member 57a to seal the joint be 
tween the member 50a of an hydraulic device and a 
cylinder 49a within which memberSOa moves axially 
in either direction. The unit 62 thus provides for sealing 
in either direction the joint between the relative movable 
members 49a and 50a. 

Other modi?ed forms of improved packing seal con— 
struction of the present invention are shown in Figs. 8, 
9, 10, ll, 12 and 13; Figs. 8, l0 and 12 illustrating out 
side sealing units or cartridges, and Figs. 9, ll and ]3 
illustrating inside sealing units or cartridges of equivalent 
construction. 

In Fig. 8, the unit 63 can be substituted for a “chevron” 
type packing having a similar size and cross-sectional 
con?guration. The unit 63 includes a housing member 
64 having an annular recess 65 with a deeper portion 
65’. An O-ring 66 is located in recess portion 65’ pressing 
a cylindrical plastic sleeve sealing member 68 outwardly 
into sealing contact with the member in which sealing 
unit 63 is relatively slidably mounted. The shoulder 69 
axially at each end of recess 65 forms retaining means 
holding the sealing unit parts assembled. 

The modi?ed form of device shown in Fig. 9 at 70 is 
an inside sealing unit counterpart of the sealing unit 63. 
The sealing unit 71 illustrated in Fig. 10 is similar to 

the constructon of Fig. 8 excepting that two rubber 0 
rings 65 are used for increased sealing pressure against 
the plastic sealing sleeve member 6&1; and the construc 
tion of the unit 72 in Fig. ll is the inside sealing counter 
part of the sealing unit 71. 
The sealing unit 73 illustrated in Fig. 12 is similar to 

the construction shown in Fig. 10 and includes two 
rubber O-rings 66 pressing a T-shaped plastic sealing ring 
68b in sealing contact with the part sealed; while the 
sealing unit 74 illustrated in Fig. 13 is an inside sealing 
counterpart of the construction shown in Fig. 12. 
The improved packing seal construction of the present 
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invention may also be incorporated in a piston and cyl 
inder construction as illustrated in Fig. 14 wherein a 
double acting piston generally indicated at 75 may move 
back and forth within cylinder 76. The piston 75 may 
comprise piston members 77, 78 and 79 assembled to 
piston rod 80 by nut 81 and providing annular piston 
grooves or recesses 82 in which are located packing hous 
ing members 83 having annular recesses 84 and 85 formed 
therein. Outside and inside plastic sealing rings 86 and 
87 are located in recesses 84 and 85 and are held in 
sealing contact with the surfaces to be sealed by O-rings 
88 and 89. 
A simpli?ed form of sealing construction for a piston 

and cylinder is illustrated in Fig. 15, similar to the con 
ruction shownin Fig. 6, in which the packing unit 

housing is formed integrally with the piston 90 movable 
in cylinder 91 and sealed by an annular plastic sealing 
ring 59 and 0~ring 60. 

Fig. 16 shows a form of the improved packing seal 
construction of the present invention used for packing 
a piston rod 92 which slidably moves in a cylinder body 
93. The packing seal member 94, in this case is U 
shaped in cross section and is contained in an annular 
recess in the cylinder body by a gland follower 95 and 
cap screws 96. An O-ring 97 is located in the recess 
formed by the U-shape of the packing seal member 94 
and is held therein by an abutting locating spacer ring 
98. Thus, two opposing annular bearing surfaces and 
two annular sealing surfaces are formed on the U-shaped 
packing seal member. 

In this form of packing seal construction, the contained 
hydraulic pressure within the cylinder can work against 
the packing seal member 94 by the hydraulic ?uid enter 
ing the space 99 between the lower portion of the locat 
ing spacer ring 98 and the lower annular bearing surface 
of the packing seal member 94, and also by passing 
through holes 100 into the space 191 between the top 
bearing surface of the packing seal member 94 and the 
outside portion of the locating spacer ring 98. 

Fig. 17 illustrates the packing seal construction of the 
present invention in the identical use and form shown in 
Fig. 3 with the exception that the O-ring 102 pressing 
against annular L-shaped sealing member 103 is gener~ 
ally D-shaped in cross section. When a D-shaped ‘O-ring 
is used, it bear against a greater area of the bearing 
surface 194 of the sealing member 103, and therefore, 
rather than having a substantially annular line contact 
pinch-off seal, there is produced a pinch-off seal over a 
wide annular area of the sealing surface 105 of the pack 
ing seal member 193. 

Accordingly, the present invention provides a new pack 
ing seal construction which forms a most effective and 
e?icient seal between relatively slidably movable parts; 
which is particularly suitable for high pressure hydraulic 
use such as in hydraulic devices where the working pres 
sures may be as high as say ten to twenty thousand pounds 
per square inch; which is also equally eiiective as a 
packing sealing means in low pressure devices; which 
may be used as a cartridge or unit to replace chevron 
packing in existing devices; which exert little if any fric 
tional resistance to the relative movement of the parts 
packed thereby; which avoid wear, scoring, injury or 
damage to a highly polished surface which may consti 
tute one of the packed surfaces; which is preloaded in 
use and does not require adjustment for maintaining 
an e?icient leak-proof joint; which incorporates the ad 
vantages of an O-ring seal without the disadvantages 
thereof; in which an 0~ring is used to exert the sealing 
pressure without sliding contact of a relatively movable 
part with the O-ring thereby avoiding O-ring pinch-off 
damage; and which overcomes prior art di?iculties, solves 
long standing problems, and obtains the new results 
described. - . . 

In the foregoing description, certain terms havepbeen 
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used for brevity, clearness and understanding; but no un— 
necessary limitations are to be implied therefrom beyond 
the requirements of the prior art, because such terms are 
utilized for descriptive purposes herein and not for the 
purpose of limitation, and are intended to be broadly 
construed. When the term “O-ring” is used herein and 
in the claims, it is not intended to limit the same to a 
ring having a circular cross-section but the term includes 
rings having other than circular cross-section such as the 
D-shaped ring illustrated. 

Moreover, the description of the improvements is by 
way of example, and the scope of the present invention 
is not limited to the exact details illustrated or to the 
speci?c sizes and shapes shown. 
Having now described the features, discoveries and 

principles of the present invention, the manufacture, 
assembly, use, properties and characteristics of the im 
proved packing seal construction and elements thereof, 
and the advantageous, new and useful results obtained 
thereby; the new and useful constructions, combinations, 
subcombinations, parts, elements, devices, arrangements, 
discoveries and principles, and mechanical equivalents 
thereof obvious to those skilled in the art are set forth 
in the appended claims. 

I claim: 
1. In a packing seal construction for hydraulic de 

vices, a housing member subject to contained pressures 
and having axially and radially extending surfaces form 
ing an annular recess therein; an L-shaped cross section 
annular, tough, slippery, low-friction, pliable memory 
plastic sealing member assembled in said recess and hav 
ing a radial leg and an axial leg; the axial leg of said 
sealing member having an axially extending sealing sur 
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face and an opposed annular axially extending bearing ' 
surface; the radial leg of said sealing member abutting 
the radial surface of said housing member recess; a re 
silient material -O-ring assembled in said housing mem 
ber recess in annular contact with and precompressed 
radially between the bearing surface of said sealing mem 
ber and the axially extending surface of said housing 
member recess; said precompression of said O-ring dis 
torting the O-ring section to less radial dimension than 
prior to assembly; said precompressed O-ring when 
assembled exerting radial pressure between the bearing 
surface of said sealing member and the axially extending 
surface of said housing member recess independent of any 
axial pressure on said O-ring and sealing member; said 
precompressed O-ring abutting the radial leg of said seal 
ing member and being subject to at least part of the 
contained pressures to which the housing member is sub 
ject; said precompressed O-ring having arcuate outer sur 
faces spaced from portions of the sealing member at least 
prior to the subjection of said *O-ring to said contained 
pressures and said radial pressure exerted by said O-ring 
increasing as said contained pressures increase; and shoul 
der retaining means operably connected with the axial 
surface of said housing member recess maintaining the 
sealing member and O-ring assembled in said recess as a 
unit; whereby when the packing seal construction is 
assembled for packing a joint between two relatively mov 
able parts, and is ?xed with respect to one of the parts, 
the sealing surface of said sealing member is in a low 
friction sliding contact with the other relatively movable 
part, is pressed in sealing relation annularly against said 
other part by the precompressed and distorted O-ring 
prior to the subjection to contained pressures, and is 
pressed more tightly against said other part when the 
O-ring is subjected to contained pressures. 

2. Packing seal construction as set forth in claim 1 
in which the precompressed O-ring assembled in the 
housing member recess is normally spaced from the shoul 
der retaining means so that the precompressed O-ring is 
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10 
normally free of axial compression between the shoulder 
retaining means and the axially opposed radial leg of said 

, sealing member when assembled. 
3. In a packing seal construction for hydraulic de 

vices, a housing member subject to contained pressures 
and having axially and radially extending surfaces form~ 
ing an annular recess therein; an annular, tough, slippery, 
low-friction, pliable memory plastic sealing member as 
sembled in said recess and in cross section having a 
series of legs connected at generally right angles includ 
ing a radial leg and at least one axial leg; said one axial 
leg of said member having an annular axially extending 
sealing surface and an opposed annular axially extend 
ing bearing surface; the sealing member abutting at least 
certain of the surfaces of said housing member recess; 
said one axial leg of said sealing member being spaced 
radially from the axially extending surface of said hous 
ing member recess; a resilient material O-ring assembled 
in radial precompression in said housing member recess 
in annular contact with the bearing surface of the one 
axial leg of said sealing member and in association with 
said axially extending surface of said housing member 
recess; said precompression of said O-ring distorting the 
O-ring section to less radial dimension than prior to as‘ 
sembly; said precompressed O-ring when assembled 
exerting radial pressure on the bearing surface of the one 
axial leg‘ of said sealing member independent of any 
axial pressure on said O-ring and sealing member; said 
precompressed O-ring abutting the radial leg of said seal 
ing member and being subject to at least a part of the 
contained pressures to which the housing member is sub 
ject; said precompressed O-ring having arcuate outer sur 
faces spaced from portions of the sealing member at 
least prior to the subjection of said O-ring to said con 
tained pressures and said radial pressure exerted by said 
O-ring increasing as said contained pressures increase; 
and radially extending retaining means operably con 
nected with the housing member maintaining the sealing 
member and O-ring assembled in said housing member 
recess as a unit; whereby when the packing seal con 
struction is assembled for packing a joint between two 
relatively movable parts, and is ?xed with respect to one 
of the parts, the sealing surface of the one axial leg of 
said sealing member is in low-friction, sliding contact 
with the other of the relatively movable parts, is pressed 
in sealing relation annularly against said other part by 
the precompressed and distorted O-ring prior to the sub 
jection to contained pressures, and is pressed more tight 
ly against said other part when the O-ring is subjected 
to contained pressures. 
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